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> Data:

>

>

>

EMITRK skim

Single EMtriggers

Run range: April 2002 till March
2004

Rejecting bad runs (CAL, SMT,
CFT, Jet/Met, Lumi)

No 42 applied

Processed with ATHENA (vO01-05-
02)

> Zl' > e'e indusive
> Pythia
> 400k events

> Request IDs: 12018, 12028,
12029, 12030

> Processed with ATHENA (VO1-05-
02)
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Tag & Probe Method

Tag: ‘ - Probe: ‘

tag)TRK

(probe)TRK

tight electron

Z(ee) + n Jets Analysis Cuts:
PVX <60cm
Tag-Electron: EMF> 0.9, Is0 < 0.15, HMx7 < 12, p.> 25 GeV, In| < 1.1, with phi cracks,
matched with a good track in AR(<0.14)
Trigger: tag electron is required to have fired single electron trigger
Tag & ProbeTracks: 25 GeV <p_<80 GeV, Chi2 < 8.0, |[DCAO| < 0.3, IDCA1| < 4.0, [n| < 1.1, with phi cracks
Probe: Good track separated from Tag by A® > 2.0
Opposite sign track requirement to reduce background
TagElec-ProbeTrack-invmass cut: 70 GeV<M_ <110 GeV
Reco matching cone: dR = SQRT( An* + A®?) = SQRT(.1°+.1%?) = 0.14
Jets: 0.05 < BMF < 0.95, HotF < 10.0, N90 > 1, CHF < 0.4, L1conf, p_> 20., |eta| < 2.0, not counting jets
overlapping with probe tracks within AR< 0.4
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EM reco efficenaes vs jet multiplicity in data and MC

These are the data and MC efficiencies based on the cuts from the previous slide:
| datavs MC w/o MET cut
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Issue 1. Companng MC efficiencies with top analyze

Different ways of removing 'fake' jets can lead to differences in the EM reco
efficiencies vs jet multiplicity:
- Track-jet removal (this analysis):
removes all jets that overlap with tag-/ probe-tracks
- EM-jet removal (top_analyze):
removes all jets that overlap with reconstructed EM clusters (passing
'loose’ quality cuts: p_> 15 GeV, |eta__ |<2.5, EMF>0.9, |s0<0.15)

Trk-jet removall EM-jet removal

Probe Tracls. _—
S > removes jet removes/ keeps jet

(depending on wether

or not EM cluster
passes 'loose' cuts)

Probe Track, — <=issiee
) removes jet  keeps jet
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Comparing MC efficencies with top analyze

After trying to get the two methods as close as possible (using track-jet removal and similar
quality cuts, including a cut on MET) this is how the comparison looks like:

| Comparing MC between Gustavo and Marc
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Much better aggreement now.
Residual differences still need to be understood.
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Issue 2: \\hy does data drop so steeply?

Run 175904 Event 6151484 Fri Aug 20 12:<49:01 2004
E scale: 60 Ge\W

Could it be due to background ?
Typical event display for inefficient

event:

Run 175904 Event 6151484.ri Aug 20 12:49:02 2004

ET scale: 76 GeV

—
\\\\\\ \\\ *\‘, i\. |
AR

A

Bins: 265 e, T p eta
Mean: 0961 ~N—" -3

Rms: 4.5 o -4.7

Min: 0.00983

Max: 59.4

mE_t: 34.5
phi_t: 205 deg
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Looking at MET

As an example: looking at the MET distributions in data for # of jets >= 1:

met_bad |
_ met_good| — — met_bad
100 C
. |\/|.|:_|- for events Entries 1482 14 Entries 210
- with reco'd EM -
B0 L 2l ]
i cluster Mean 12.14 - Mean 19.34
sol_ I~ 10:— ~— T
: it R T RMS 1552
40 s:
i
20 C
2
D | | | 11 1 | |_||_||IH-||_|I-'—||_| hll_lllﬁlll-lll_llll QJ_‘(‘H-‘HHHP—‘ |HHIH|HIH_‘IIII|
0 10 20 30 40 5 60 70 80 0 10 20 30 4 50 60 70 80

More MET in events w/o reco'd EM cluster: W's ?
Next: cutting on MET (15 GeV)
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Comparing data and MC with MET cut

EM reco efficiency

data vs MC with MET cut | MET < 15GeV
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MC is flat now

# of jets (inclusive)

Difference between data and MC gets smaller

Next: add sideband background subtraction
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Sideband background subtraction

Trying to further reduce any possible background contamination by estimating
background using the diem invariant mass sidebands:
Example for # of jets >=1 (data)

H nvmass_all_reco_after i i h i d b i
| invmass _all_reco_after | ﬁ invmass_h Emlpi::mss_l e debug_invmass E:{:gs_mvmaizsﬁ
F Mean 87.88 m Mean 87.54 F Mean 84.6
120 RMS 11.18 - RMS 1181 9:— i RMS 1586
ol Found reco'd I All events: i Didn't find
L 100 . 10
- EM cluster: - Denominator g reco'd EM
s Sideband C 6
i Numerator 8- : cluster
L - 5
60— r F
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0 20 40 60 80 100 120 140 160 180 200 0 20 40 60 80 100 120 140 160 180 200 0 20 40 60 8 100 120 140 160 180 200

Tag-electron probe-track diem invariant mass histograms [GeV]

EMreco efficiency before applying SBbkg subtraction: (91.2 +- 0.8)%
EMreco efficiency after applying SB bkg subtraction: (92.5 +-0.8)%
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Sideband background subtraction

datavs MCwio MET cut |

EM reco efficiency
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Residual effect due to phi cracks, background, true jet influence ?
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Conclusions and Outlook

e Comparisons with top analyze: most of discrepancy
due to a difference in jet-counting/-removal

* Datavs MC: background is the dominant effect
* Clear improvement and better understanding

Marc Buehler CALGO 09-14-04 12




